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(54) METHOD FOR MANUFACTURING FILTER FOR OPTICAL FIBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a 
filter for an optical fiber by which a low-price optical filter can be 
manufactured with high production efficiency. 
SOLUTION: A substrate 1 is formed so as to have the thickness d 
nearly equal to the thickness of the final product of the filter b and 
many notches 2 each of which is to act as the width of one side of the 
filter b are formed in the thickness direction of the substrate 1 from 
one side face to the other side face while leaving a connecting part 2a 
in the other side face. A band pass filter film 3 is applied on the other 
side face of the substrate 1 and an antireflective film 4 is applied on 
one side face of the substrate 1. The connecting part 2a in a large 
number of the notches 2 is cut to obtain nearly cubic filters b. 
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NOTICES * 



JPO and INPIT are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim l]Are in manufacture of a filter for optical fibers which obtains a filter of the 
shape of many approximately cube by starting it in the shape of [ of a die ] an eye from a 
substrate, and said substrate, It fabricates so that it may have the thickness approximated 
to a final product of said filter, Give slitting of a large number used as one edge width of 
said filter to this substrate so that it may leave a terminal area to this other side portion 
toward the other sides to a thickness direction of this board from a one side face, and it is 
coated with a band pass filter film on the other sides of this substrate, A manufacturing 
method of a filter for optical fibers cutting a terminal area of this slitting in slitting of said 
large number, and obtaining a filter of the shape of said abbreviation cube. 
[Claim 2]Are in manufacture of a filter for optical fibers which obtains a filter of the 
shape of many approximately cube by starting it in the shape of [ of a die ] an eye from a 
substrate, and said substrate. It fabricates so that it may have the thickness approximated 
to a final product of said filter, Slitting of a large number used as one edge width of said 
filter is given to this substrate so that it may leave a terminal area to this other side 
portion toward the other sides to a thickness direction of this board from a one side face, 
A manufacturing method of a filter for optical fibers coating the other sides of this 
substrate with a band pass filter film, coating a one side face of said substrate with an 
antireflection fijm^itting a tfirminaLareajiiOhislltttmg in slitting of said large number, 
and obtaining a filter of the shape of said abbreviation cube. 
[Claim 3]Are in manufacture of a filter for optical fibers which obtains a filter of the 
shape of many approximately cube by starting it in the shape of [ of a die ] an eye from a 
substrate, and said substrate, It fabricates so that it may have the thickness approximated 
to a final product of said filter. Coat a one side face of this substrate with an antireflection 
film, and this board is received. Slitting of a large number used as one edge width of said 
filter is given so that it may leave a terminal area to this other side portion toward the 
other sides to a thickness direction of this board from said one side face, A manufacturing 
method of a filter for optical fibers coating the other sides of this substrate with a band 
pass filter film, cutting a terminal area of this slitting in slitting of said large number, anB 
obtaining a filter of the shape of said abT)reviation cube. 



[Translation done.] 



.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the filter 
for optical fibers with which efficiency can manufacture the good light filter of a low low 

price. 
[0002] 

[Description of the Prior Art]Conventionally the light filter 60 used for the exits of an 

optical fiber, For example, it is what is formed in the shape of [ of 2 mm squares as 
shown in drawing 7 (c) ] a cube, A multilayer is coated with the band pass filter film 63 
which can make the near field into which light enters penetrate specific wavelength to the 
main part 61, and the multilayer is coated with the antireflection film 62 so that a 
transmitted light may not reflect in the other sides of this field. 

[0003 ]If it is in manufacture of this light filter 60, as shown in drawing 7 (a), it is what is 
started in the shape of [ of many dice ] an eye from the lOOphixlOt disc-like substrate 64, 
Coat the one side face of this substrate 64 with the above mentioned band pass filter film 
63 first so that it may be shown for setting to the figure (b2), but. On the occasion of this 
coating, as it indicates drawing 8 (a) that the substrate 64 is a thin board, As the curvature 
etc. which curved the inside of processing and after processing by the insufficient 
strength of the substrate 64, etc. are produced to contraction, a plumping action, etc. of a 
film formation part and it is shown in drawing. 8..(b\ The profile irregularity of the light 
filter 60 of the done product gets worse, the inconvenience of light transmission, etc. are 
produced, and the thing of high accuracy cannot be obtained. As for this band pass filter 
film 63, 150 layers and since it becomes andjs^rovided in a multil ayer, es pecially this 
curvature phenbnfgnon appears notably Turtlief;'To^^ ^ ^ 

[0004]Therefore,^^ai-e shown in drawing 7 (a) and (bl), and the main part 61 is formed 
thickly too much beforehand and it is shown in drawing 7 (b2) to thickness x with the 
intensity which does not produce curvature on the occasion of said coating, the one side 
face of the main part 61 is coated with the band pass filter film 63. 
[0005]And the predetermined polishing quantity 65 is deleted until it becomes the 
thickness of the original main part 61, as shown in drawing 7 (b3). As shown in drawing 
.7..(b4), after coating the one side face of this main part 61 with the antireflection film 62, 
as shown in drawing 7 (b5). the light filter 60 as shown in drawing 7 (c) is made by 
starting in the shape of [ of a die / 66 ] an eye. 

[0006]However, since in the above mentioned manufacturing method the great portion of 
main part 61 thickness (predetermined polishing quantity 65) loses by polish and it 
becomes useless in the manufacturing process, it is very uneconomical, and. Since it is 
troublesome, and productive efficiency is reduced and also this substrate 64 is very 
expensive in order to spend much floor to floor time on this polish, a manufacturing cost 
is skyrocketed. It has various problems of **. 



[0007] 

[Problem(s) to be Solved by the Invention] Were made in order that this invention might 

solve the above mentioned problem, and a substrate, Fabricate so that it may have the 
thickness approximated to the final product of the filter, and to this substrate. Slitting of a 
large number used as one edge width of a filter is given so that it may leave a terminal 
area to this other side portion toward the other sides to the thickness direction of this 
board from a one side face, By coating the other sides of this substrate with a band pass 
filter film, coating the one side face of a substrate with an antireflection film, cutting the 
terminal area of this slitting in much slitting, and obtaining an approximately cube-like 
filter, It aims at providing the manufacturing method of the filter for optical fibers which 
can manufacture the light filter of a low low price with high productive efficiency. 
[0008] 

[Means for Solving the Problem]A means of this invention for attaining the purpose. Are 
in manufacture of a filter for optical fibers which obtains a filter of the shape of many 
approximately cube by starting it in the shape of [ of a die ] an eye from a substrate, and 
said substrate, It fabricates so that it may have the thickness approximated to a final 
product of said filter, Give slitting of a large number used as one edge width of said filter 
to this substrate so that it may leave a terminal area to this other side portion toward the 
other sides to a thickness direction of this board from a one side face, and it is coated 
with a band pass filter film on the other sides of this substrate. It is in a manufacturing 
method of a filter for optical fibers which cuts a terminal area of this slitting in slitting of 
said large number, and obtains a filter of the shape of said abbreviation cube. 
[0009]And are in manufacture of a filter for optical fibers which obtains a filter of the 
shape of many approximately cube by starting it in the shape of [ of a die ] an eye from a 
substrate, and said substrate. It fabricates so that it may have the thickness approximated 
to a final product of said filter. Slitting of a large number used as one edge width of said / 
filter is given to this substrate so that it may leave a terminal area to this other side I 
portion toward the other sides to a thickness direction of this board from a one side face, \ 
The other sides of this substrate are coated with a band pass filter film, a one side face of 
said substrate is coated with an antireflection film, and it is in a manufacturing method of 
a filter for optical fibers which cuts a terminal area of this slitting in slitting of said large 
number, and obtains a filter of the shape of said abbreviation cube. 
[0010]Are in manufacture of a filter for optical fibers which obtains a filter of the shape 
of many approximately cube by starting it in the shape of [ of a die ] an eye from a 
substrate, and said substrate, It fabricates so that it may have the thickness approximated 
to a final product of said filter. Coat a one side face of this substrate with an antireflection 
film, and this board is received. Slitting of a large number used as one edge width of said 
filter is given so that it may leave a terminal area to this other side portion toward the 
other sides to a thickness direction of this board from said one side face, The other sides 
of this substrate are coated with a band pass filter film, and it is in a manufacturing 
method of a filter for optical fibers which cuts a terminal area of this slitting in slitting of 
said large number, and obtains a filter of the shape of said abbreviation cube. 
[0011] 

[Example]Next, one example of the manufacturing method of the filter for optical fibers 
about this invention is described based on a drawing. The manufacturing method of the 
filter for optical fibers of the first example concerning this invention. The filter b of the 



shape of many approximately cube is obtained by starting it in the shape of [ of a die ] an 
eye from the substrate 1 as shown in drawing 4, it is in coating with the band pass filter 
film 3 and the antireflection film 4 which carry out a postscript, and the band pass filter 
film 3 is previously processed to the substrate 1. 

[0012]The above mentioned substrate 1 is what is fabricated by the discoid of the outer 
diameter e about lOOphi, as the glass material provided with a predetermined thermal 
expansion characteristic, Young's modulus, Vickers hardness, light transmission, etc. 
shows to drawing 1 , It has fabricated so that it may have the thickness dl (for example, 
1 .4 mm - 3-mm thickness, etc.) approximated to thickness d of the final product of said 
filter b. 

[0013]As shown in drawing 2 , to the substrate 1 shown in drawing 1 and drawing 3 (a) 
One edge width of the filter b. The process of giving slitting 2 of much rectangular shape 
in every direction used as (for example, 1.4 mm - 1.4 mm - 3 mmx3-mm width) so that it 
may have the terminal area 2a (uncut portion) from a one side face in this other side 
portion toward the other sides to the thickness direction of this board 1 is performed. It is 
performed by the conventional cutting means (not shown) if it is in this slitting 2. As for 
the slitting width f of this slitting 2, providing as thinly as possible is preferred in the 

yield etc. 

[0014]The above mentioned terminal area 2a has 10% - about 40% of size to the 
thickness of the substrate 1 . If inconvenience, such as being hard to carry out processing 
of coating of the antireflection film 4, cutting, etc. that it is easy to become that this size 
is less than 10% scatteringly carelessly in a post process, is started and it is not less than 
40%, When the band pass filter film 3 which carries out a postscript is coated, the _ 
inconvenience of producing curvature to the diametral direction of the substrate 1 is 
started. 

[0015]Following the above mentioned slitting process, predetermined coating is 
performed to the other sides and the one side face of this substrate 1, and first, the other 
sides of the substrate 1 are coated with the band pass filter film 3, as shown in drawing 3 

(c). 

[0016]This band pass filter film 3 uses the interference phenomenon of the reflection 
generated in the interface of a thin film. It is an interference filter layer which filters the 
light by selective reflection and makes only desired wavelength filter, and it is fabricated 
by coating by tantalum pentoxide, a silicon dioxide, etc., and is constituted by the double 

layer of 1 00 layer&-=^-abx).ut 200 1 ayers. 

[0017]As shown in drawing 3 (d) in the one side face of the substrate 1, the antireflection 
film 4 is coated and it is constituted by a silicon dioxide, zirconium oxide, etc. at an about 
[ two-layer -10 layer ] double layer. If it is in membrane formation of the above 
mentioned band pass filter film 3 and the antireflection film 4, proper methods, such as 
vacuum deposition, the ion plating method, sputtering process, are adopted. 
[0018]In this way, after predetermined is formed in the other sides and the one side face 
of the substrate 1, As shown in drawing 3 (e), the terminal area 2a of this slitting 2 to 
which much slitting 2 was given in said slitting process, If the same cutting means as the 
slitting 2 performs cut processing 5, as shown in the figure and drawing 4 , the filter b of 
the shape of an approximately cube which consists of 2mmx2mmx2mm will be 
manufactured. 

[0019]By therefore, the thing which it is when coating the other sides of the substrate 1 



with the band pass filter film 3, and the terminal area 2a is deeply provided and cut in the 
thickness direction of the substrate 1, and is performed for 2. Contraction, a plumping 
action, etc. which are produced at the time of 100 layers - 200 layers, or said membrane 
formation that tries to work in the direction (diametral direction) of outer diameter e of 
the substrate 1 as shown in drawing 5 even if it becomes and membranes are formed at a 
multilayer, Since every [ which was divided by this slitting 2 ] product thickness d 
distributes and it starts. Or since it becomes very small or it absorbs this power by this 
slitting 2 and completely does not produce the curve or distortion concerning the 
substrate 1, it almost has said adverse effect on the manufactured product, and the thing 
of high profile irregularity [ be / nothings ] is obtained. 

[0020]In drawing 6 . the second example of the manufacturing method of the filter for 

optical fibers concerning this invention is shown, and even if it is in this second example, 
the filter b of the shape of many approximately cube is obtained by starting it in the shape 
of [ of a die ] an eye from the substrate 1 as shown in drawing 4 like the first example. 
[0021]Namely, are in manufacture of the filter for optical fibers which obtains the filter b 
of the shape of many approximately cube by starting it in the shape of [ of a die ] an eye 
from the substrate 1, and the substrate 1, As it fabricates so that it may have the thickness 
dl approximated to the final product of the filter b, as shown in drawing.6.(aX and shown 
in drawing 6 (b). As the one side face of this substrate 1 is coated with the antireflection 
film 4 and it is shown in drawing 6 (c) to this board 1, As slitting 2 of a large number 
used as one edge width of the filter b is given so that it may leave the terminal area 2a to 
this other side portion toward the other sides to the thickness direction of this board 1 
from said one side face, and shown in drawing,6 (d) on the other sides of this substrate 1, 
As the band pass filter film 3 is coated and it is shown in drawing 6 (e\ in much slitting 
2, the terminal area 2a of this slitting 2 is cut, and the approximately cube-like filter b is 
obtained. 

[0022]lt is in this example, a characteristic point forms much slitting 2 like [ after coating 
the one side face of the substrate 1 with the antireflection film 4 previously ] said first 
example, and it is a manufacturing method which coats the other sides of the substrate 1 
with the band pass filter film 3 further. 

[0023]About the processing method of the composition of the substrate 1, or much 
slitting 2, or the cut processing of the terminal area 2a in the gestalt and this slitting 2, 
since it is constituted like the first above mentioned example, identical codes are attached 
to the same member, and detailed explanation uses the first example. 
[0024]Before forming the slitting 2 to the substrate 1, the process of coating the one side 
face with the antireflection film 4, Since there is almost no generating of the curvature 
which originates in hauling by this film 4 since it comprises two-layer -10 layer and few 
layers in comparison and there is influence **** to the plane accuracy of a product as for 
nothing as the antireflection film 4 described the first example, membrane formation 
processing of this antireflection film 4 can be carried out a priori. 
[0025] 

[Effect of the Invention]It is there being, when this invention constituted as mentioned 
above forms membranes to the one side face and the other sides of a substrate, and 
establishing a terminal area in the thickness direction of a substrate toward the other sides 
from a one side face, and giving slitting. Since contraction, a plumping action, etc. which 
are produced at the time of this membrane formation can be disappeared or attenuated 



and the curve given to a substrate and generating of distortion can be made to cancel, can 
raise the completion accuracy of the done filter as much as possible, and. The productive 
efficiency of a filter can be raised and also this filter can be manufactured cheaply. A 
******** effect is done so. 



[Translation done.] 



